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ABSTRACT 



This report develops an inflationary cost-of -education index 
( ICEI) that improves on measures of inflation previously proposed and used by 
researchers studying educational cost differences. In place of such measures, 
this report presents a comprehensive measure of inflation for the prices of 
school inputs. The methodological approach builds on the same hedonic wage 
model used in previous work by J. Chambers (1995) to develop a geographic 
cost-of -education index. Several improvements are made in this model, which 
include: (1) improvements in explanatory measures; (2) extension to 

additional school inputs; (3) application to expenditure data; and (4) 
comparison with alternative indices. In addition to focusing directly on 
school inputs, the ICEI attempts to adjust for the qualitative differences in 
those inputs employed over time. It controls for differences over time in 
factors that underlie cost-of-living differences and differences in the 
characteristics of regions that affect their desirability as places to live 
and work. The ICEI makes a methodological contribution by including estimates 
of price differences for virtually all categories of school inputs, and it 
provides a useful tool for educational researchers. (Contains 5 tables and 93 
references.) (SLD) 
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NCES publication review and editing prior to their inclusion in the series. Consequently, we 
encourage users of the series to consult the individual authors for citations. 

To receive information about submitting manuscripts or obtaining copies of the series, 
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Educational Research and Improvement, National Center for Education Statistics, 555 New 
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Samuel S. Peng 
Acting Director 

Statistical Standards and Services Group 



Measuring Inflation in Public School Costs 



Prepared by: 



Jay G. Chambers 

Director and Senior Research Fellow, 
Education and Public Sector Finance Center 
John C. Flangagon Research Center 
American Institutes for Research 



Prepared for: 

U.S. Department of Education 
Office of Educational Research and Development 
National Center for Education Statistics 



December 1997 



Executive Summary 



The desire to understand the patterns of variation in educational services over time has increased 
the need for meaningful and reliable measures of the patterns of educational cost differences. 
Measuring these patterns of variations, however, is not a simple undertaking. To account for 
these variations, it is necessary to adjust the actual values of expenditures that are commonly 
reported by public school systems in order to determine the real differences in educational 
services over time 1 . What is needed is a cost-of-education index that measures the changes in the 
prices of school inputs (personnel and nonpersonnel items used in the provision of school 
services) in the United States over time. 

Specifically, an inflationary cost-of-education index (ICEI) would measure the level of inflation 
in the salaries of comparable teachers, school administrators, and noncertificated school 
personnel, as well as the prices paid for nonpersonnel inputs at different points in time. An ICEI 
would measure how much more or less it costs to provide the same quantities and qualities of 
school inputs at these different points in time. 

An inflationary cost adjustment for education would, in fact, be helpful in providing important 
accountability data for policymakers and educators who increasingly want to know what the 
nation is getting for its investment in education. This report addresses the following question: 

• Are the dollars invested in U.S. education today buying the same level of 
educational services or resources as in previous years? 



Purpose 

The purpose of this report is to develop an inflationary cost-of-education index that improves 
upon measures of inflation previously proposed and used by researchers in the field. Until now, 
NCES and others attempting to adjust actual data that have been reported over time for 
educational expenditures have had to use the consumer price index (CPI), the gross domestic 
product deflator (GDPD), and the elementary-secondary school price index (SPI) developed by 
the Research Associates of Washington, DC (1994). More recently, Mishel and Rothstein (1996) 
have proposed the net services index (NSI), a modified version of the service index of the CPI, as 
an alternative measure of inflationary trends. 2 The Bureau of Labor Statistics also publishes an 
employment cost index (ECI) which measures inflation in hourly wage rates for public 
elementary and secondary school personnel. 

In contrast, this report presents a comprehensive measure of inflation for the prices of school 
inputs. The methodological approach builds on the same hedonic wage model used in previous 



1 The term actual refers to the values of expenditures reported by school districts or state agencies. The term real (or cost- 
adjusted) refers to measures that have been adjusted by dividing the actual values by a cost index — in this case, the inflationary 
cost-of-education index — so that comparisons may be made between figures from different time points. 

2 Services index refers to the portion of the consumer price index that measures changes in the prices paid for consumer services 
such as medical care, shelter, utilities, personal services, or legal services. 
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work by Chambers (1995b) to develop a geographic cost-of-education index 5 . The analysis 
presented in this report uses this model to estimate patterns of wage inflation and makes several 
significant improvements in the empirical application of the model: 

• Improvements in explanatory measured. The present analysis incorporates 
additional measures of teacher quality (for example, quality of the 
undergraduate college attended), explores alternative ways of measuring teacher 
experience, includes more accurate data on local crime rates, controls for the 
effects of collective bargaining, and uses a more sophisticated measure of labor 
market competitiveness — the Herfindahl index. 5 

• Extension to additional school inputs. This report extends Chambers' (1995) 
earlier work on teachers to include school administrators, selected categories of 
noncertificated school personnel, and specific categories of nonpersonnel inputs. 
Major data sources include the NCES Schools and Staffing Survey (SASS) for 
teachers and administrators and the Current Population Surveys for 
noncertificated personnel. Component indexes (indexes of specific goods and 
services used to make up the consumer price index or any other overall index) 
from the Consumer price index and the Producer Price Index are used for 
nonpersonnel inputs. 

• Application to expenditure data. The inflationary cost adjustment developed in 
this report is applied to national level expenditure data to illustrate how such an 
index may be utilized to adjust actual expenditure data reported by NCES. 

• Comparison with alternative indices. This report will compare the ICEI with 
alternative cost adjustments indexes such as the consumer price index (CPI), the 
gross domestic product deflator (GDPD), the school price index (SPI) created by 
the Research Associates of Washington, DC (1995), the net services index (NSI) 
proposed by Rothstein and Mishel, and a modified version of the employment 
cost index (MECI) for public elementary and secondary school personnel 
produced by the Bureau of Labor Statistics (BLS). 



In addition to focusing directly on school inputs, the 7C£7 attempts to adjust for the qualitative 
differences in those inputs employed over time. The index controls for variations in a fairly wide 
range of personal and job characteristics that affect the supply of, and demand for, school 
personnel. It reflects differences over time in factors that underlie cost-of-living differences and 
differences in the characteristics of regions that affect their desirability as places to live and work. 
In addition, the methodology reduces the influence of forces within the control of school 



3 Hedonic -wage model refers to a model of wage determination based on the characteristics of workers and the work place. 

1 Explanatory measures are those measures (e.g., independent variables) that are used to explain the patterns of variations in 
some specific variable (for example, wage rates). 

5 See Chambers (1997a), the Technical Report, which is a companion to this report for a more complete discussion of the use of 
the Herfindahl index. 
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decisionmakers by including in the ICEI only those factors that are beyond local control. Finally, 
the inflationary cost adjustments contribute to the school finance policy debate by improving how 
the NCES can report fiscal information over time. This ICEI enhances an understanding of 
factors that affect changes in the patterns of demand for school inputs over time. 

The purpose of the comparison between the ICEI and the alternative indexes is to illustrate the 
extent of difference between these alternative measures. While each of these indexes measure 
something different, they are theoretically linked to one another, and the comparison will provide 
some evidence as to how close the patterns of change are among these alternative measures of 
inflation. 



Methodology 

The ICEI uses a hedonic wage model to examine the overall patterns of variation in the salaries 
and wages of certificated (for example, teachers and principals) and noncertificated (for example, 
teachers' aids, secretaries, custodians) personnel. This model provides a comprehensive 
framework for understanding the various factors that underlie variations in the patterns of 
employee compensation. These factors include both discretionary (demand-side) factors which 
are within the control of local school decisionmakers (e.g., district demand for the personal 
qualifications of its employees), and cost (supply-side) factors, which are outside local control 
(e.g., cost of living, local amenities that affect labor supply). In short, the hedonic wage model is 
well suited as a tool to isolate the impact of regional amenities and costs of living on the salaries 
of school personnel, while controlling for various personal and job characteristics. 

Applying the hedonic wage model to develop an inflationary cost index involves separate 
equations for each year for which data are available. The estimates of wage inflation derive from 
the differences in the parameter estimates over time and changes in the distribution of the cost 
factors across local jurisdictions. 

The ICEI analyses presented in this report draw upon several major data sources: 

• Analyses of certificated school personnel use data from the Schools and Staffing 
Survey (SASS) administered by the NCES in 1987-88, 1990-91 and 1993-94. 

• Analyses of noncertificated school personnel use data from the Current 
Population Surveys (CPS) administered by the Bureau of Labor Statistics. 

• Analyses of cost factors (e.g., characteristics of the labor market and the 
communities within which public school districts are located) use data from the 
U.S. Geological Survey, the National Weather Service, the Uniform Crime 
Reports of the FBI', and the City and County Databook. 

• The price indices for the nonpersonnel inputs are derived from components of 
the consumer price index ( CPI) and the producer price index. 

To calculate the ICEI, each district is compared to itself in some base year, which is 1987-88 for 
this analysis. All districts have an index of 100 in the base year. The ICEI in a subsequent year 
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reflects the relative difference in cost of school inputs in that particular district. The simulations 
of school personnel costs over time are based on statistical models that involve estimation of 
separate salary and wage equations for each sample year (i.e., 1987-88, 1990-91, and 1993-94). 
Comparing these simulations over time compares the cost of a fixed set of personal and job 
characteristics at different points in time. Inflation measures the net impact of changes in the 
relative supply of, and demand for, school inputs with specific characteristics. Overall, the ICEI 
compares the cost of a fixed collection of educational resources both with respect to their 
quantities and the quality characteristics embodied in them. 



Inflation and the Patterns of Education Spending Over Time 

The analyses presented in this report examine the variations in the level of investment in K.-12 
public education over time. They compare results of analyses using the ICEI developed for this 
report with results using five alternative measures of inflation mentioned earlier: the CPI, GDPD, 
SPI, NSI, and the a modified ECI (MECI). The comparisons include analyses of both 
inflationary cost differences in actual expenditures, and differences in real expenditures over 
time, which correspond, respectively, to the following questions: 

• Approximately how much does it cost to provide the same quantities and 
qualities of educational resources over time? 

• What are the implications of these variations in cost for differences in the real 
levels of educational spending over time? 

Principal findings are highlighted below, followed by a discussion of the advantages and 
disadvantages of each method used to generate inflation estimates. 

• Estimated inflation rate: The mean estimated rate of inflation based on the ICEI 
is 15.0 percent for the period 1987-88 to 1990-91. This inflation rate is lower 
than rates estimated by the CPI (15.6 percent), GDPD (15.5 percent), SPI (17.6 
percent), NSI (15.5 percent), and the MECI (17.2 percent). During the time 
interval 1990-91 to 1993-94, the ICEI measured inflation in school costs at 9.9 
percent which falls in the middle of the inflation estimates measured by the other 
indexes. The GDPD is lowest at 8.1 percent followed by the CPI at 9.3 percent 
and the MECI at 9.5 percent. The SPI at 10.5 percent and the NSI at 13 percent 
both exceed the ICEI inflation rate of 9.9 percent in this time interval. 

• Increase in actual expenditures : Total actual educational expenditures increased 
28.6 percent from 1987-88 to 1990-91, while they increased at a rate of only 14.6 
percent from 1990-91 to 1993-94. Actual total expenditures per pupil increased 
almost 25 percent in the first time interval, but increased only 8.6 percent in the 
second time frame. 

• Increase in real or cost-adjusted expenditures : Analyses using real or cost- 
adjusted expenditures yield dramatically different patterns of change over time, 
compared to changes in actual expenditures. Over the entire six year interval, 
the CPI- and 7C£7-adjusted expenditures exhibit very similar patterns of growth: 
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the CPI-adjusted expenditures show a growth rate of 7.4 percent versus 7.3 
percent for the 7C7S7-adjusted expenditures. The SPI- and NSI-adjusted 
expenditure figures exhibit considerably slower rates of growth at 4.3 and 3.9 
percent, respectively. The MECI falls in between these figures and implies a 
growth rate in real expenditures of 5.7 percent. The GDPD-adjusted figures 
exhibit an 8.7 percent growth rate. The bottom line is that the CPI and the ICEI 
measures are quite similar. However, if one breaks this time interval into two 
equal segments, the magnitudes of the patterns of growth in real expenditures 
differ depending on which measure of inflation is used for adjustment. The 
7C£7-adjusted expenditures exhibit the fastest growth rate (8.6 percent) in the 
first time interval, while they exhibit a decline of 1 .2 percent in the second time 
interval. The change in cost-adjusted expenditures per pupil range from a low of 
-3.8 percent (the NSI-adjusted figures) to a high of 0.5 percent (the GDPD- 
adjusted figures). 



The analyses in this report prominently indicate that cost adjustments are extremely important in 
estimating measures of inflation. Unadjusted expenditure data are difficult to interpret because 
they do not distinguish between changes in expenditures resulting from changes in the prices paid 
for school inputs and changes based on the quantities and characteristics of school inputs. The 
patterns of change overtime in unadjusted versus cost-adjusted expenditures are quite different. 



Advantages and Disadvantages of the ICEI Versus Other Measures of Inflation 

CPI: Adjustments of expenditures that account for changes in the CPI reflect the differences in 
the value of educational dollars in terms of consumer goods and services. Adjustments of 
expenditures that account for changes in the GDPD reflect the differences in the value of 
educational dollars in terms of all domestic consumer and investment goods and services. 

An argument on behalf of the CPI is that over the long run, the CPI reflects differences in the 
costs of consumer goods and services that are faced by school personnel and is one factor which 
affects the supply of qualified individuals willing to offer their services to the public education 
sector. If public school decision makers do not maintain the purchasing power of the dollars paid 
to school personnel in the form of salaries, then one might expect a change over time in the 
qualifications of those willing to offer their services. 

For the period of time covered by the present study, the CPI provides a fairly close estimate of 
the pattern of change that occurred in the costs of public schools as measured by the ICEI. 
Whether or not this similarity in the pattern of change would hold over a longer period of time or 
be consistent with changes over specific shorter time intervals is a matter for further empirical 
analysis. 

It is important to recognize that while the CPI does play a role in the determination of the salaries 
of school personnel, it still represents a different set of goods and services than those purchased 
by school districts. The changes in the CPI do not reflect all of the other factors that affect the 
supply of, and demand for, individuals within the public education sector. Changes in the 
economy that affect job opportunities across sectors and relative differences in supply of, and 
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demand for, labor are not reflected in the overall changes in the CPI. Moreover, changes in the 
CPI do not directly reflect the changes in the prices of other inputs used by the education sector 
to produce school services. 

SPI: The ICEI is preferable to the SPI because the SPI is primarily based on average price 
differences over time. 6 Specifically, the SPI measures inflationary trends for school personnel 
with variations in the average salaries of teachers, administrators, and other personnel. Such 
average salary or wage indices are not adjusted for differences in the attributes of the individuals 
or their job assignments. In contrast, the ICEI analysis explicitly accounts for differences in the 
attributes of the personnel inputs being employed. The price differences reflected in the ICEI 
control for differences in the qualifications of personnel that may affect the nature and quality of 
the educational services provided. Stated another way, the intent of the ICEI methodology is to 
include only those differences in costs that are outside the control of the agencies that make the 
decisions about which resources are used to produce educational services: that is, changes in the 
cost of living and changes in the amenities or disamenities that affect the supply of, and demand 
for, school personnel and ultimately the wages paid for their services. 

The results of the analysis indicate that cost adjustments are important. Cost-adjusted data tell a 
potentially very different story about the patterns of change in educational investments than 
unadjusted data. Moreover, the SPI tells a very different story about changes in the costs of 
education than the ICEI because it does not control for differences in the characteristics and 
qualifications of school employees. It is similar to comparing the prices of automobiles over time 
without taking into account the differences in the features or the quality of the materials used to 
construct them. Over the 1987-88 to 1993-94 time period, the SPI exhibits a higher overall rate 
of increase in prices than virtually any of the other cost-adjustments. In fact, the SPI suggests 
that the overall inflation rate is about 3.6 percent higher than the ICEI. 

Others: While the differences in the magnitudes of change in the CPI, the GDPD, and the ICEI 
are all smaller than the changes in the SPI or the NSI, the patterns are somewhat different within 
the time intervals analyzed. The MECI falls in between these two groups. For example, 
compared to the CPI and the GDPD, the ICEI exhibits the lowest rate of cost increase in the 
period 1987-88 to 1990-91 (15 percent relative to 15.6 for the CPI and 15.5 for the GDPD and 
the NSI). Between 1990-91 and 1993-94, the ICEI exhibits the largest rate of increase in costs 
(9.9 percent) when compared to the CPI (9.2 percent) and the GDPD (8.1 percent), but is smaller 
in magnitude than the SPI (10.6 percent) and the NSI (13.0 percent). 

To what factors can these differences be attributed? To some extent, these differences in price 
adjustments can be attributed to the obvious: differences in the types of goods and services 
included and differences in methodology. The CPI measures price differences for consumer 
goods and services, while the GDPD measures price differences for all consumer and investment 
goods and services in the domestic economy. The SPI, MECI, and the ICEI purport to measure 
the prices of school inputs. Each of these indices measures price or cost changes of different 
inputs between two points in time. 



6 For a more detailed description of the methods and data sources for the SPI, see Research Associates of Washington, DC, 
1994. 
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Differences between the SPI, MECI, and the ICE I are more subtle, mostly due to different 
methodologies. While, for the most part, the nonpersonnel components are comparable because 
some of the same data sources are used, the major difference lies in the assumptions upon which 
the personnel cost indices are based. The SPI and MECI assume that average salaries and wages 
are a good estimate of inflation, while the ICEI attempts to control for differences in average 
salaries and wages associated with the characteristics and qualifications of the individual 
employees. The ICEI is intended to reflect only those factors that affect the willingness of 
comparable teachers and other school personnel to supply their services to local school districts. 

Why are such small percentage differences important? While relatively small percentage 
differences in estimates of inflation may not appear to mean much on a year-to-year basis, such 
differences can amount to considerable differences over a longer period of time. For example, a 
one-half of one percent difference in two alternative indices compounded over a 20-year period 
amounts to a 1 0.5 percent difference in the costs of education. Over a 30-year period, it amounts 
to 16 percent. A difference of 2.5 percent like the one observed between the SPI and the ICEI in 
the first time interval amounts to about a 64 percent difference compounded over 20 years, and a 
1 10 percent difference compounded over 30 years. 

Unfortunately, the real patterns of differences are often not so clear cut. For example, in the 
analysis for this report, the CPI exhibits a higher rate of inflation than the ICEI in the first time 
interval, but a lower rate of inflation in the second. In this case, the importance of the differences 
will depend more critically upon the measurement issues — that is, the assumptions underlying the 
alternative indices and the conceptual framework upon which the measures are based. 

It is important to remember that the cost adjustments used in the ICEI analysis are designed to 
capture differences only in the prices of school inputs and do not reflect differences in many 
other factors that are outside local control and that affect the costs of educational services. 
Nevertheless, this analysis has made a significant step forward by including estimates of price 
differences for virtually all categories of school inputs. While the ICEI and the CPI are virtually 
identical over the six year period, it is still important to recognize that these two inflationary 
measures, while connected theoretically to one another, measure price changes in different 
collections of goods and services. Over the long run, one would expect these two numbers to 
move together somewhat. But if major factors are included in either of these indexes that impact 
the supply of, and demand for, the composition of goods and services may cause them to diverge 
in specific time intervals. To track these patterns of divergence, one needs to measure price 
changes that are specific to the relevant goods and services. In other words, if one truly wants to 
understand inflation in education, then one needs to focus on measuring the changes in prices of 
inputs used by the educational enterprise. 



Implications for Future Research 

The inflationary cost-of-education index presented in this report makes a significant 
methodological contribution by including estimates of price differences for virtually all 
categories of school inputs. The ICEI provides a tool for educational researchers to use in future 
analyses of the variations in educational expenditures and resource allocation. 
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At the same time, it is important to remember that the cost adjustments used in the ICEI analysis 
are designed to capture differences only in the prices of school inputs and do not reflect 
differences in many other factors that are outside local control and that affect the costs of 
educational services, such as student needs (for example, disabilities or limited-English 
proficiency). 

Future research efforts should refine the databases upon which these analyses are based, as well 
as the methodology and the empirical application of the ICEI to improve the measures that have 
been developed in this report. Research in the following areas merits consideration: 

• Use of CPS data for estimates of inflation between SASS administrations. The 
sophisticated methodology applied to certificated school personnel requires a 
detailed database like the one developed from the Schools and Staffing Survey 
(SASS). Unfortunately, the SASS is not scheduled to be administered again until 
the 1998-99 school year. What can one do in the years between SASS 

applications? 

Based on findings presented in this report, inflationary trends are likely to change 
substantially from one time interval to another. It would be useful to have data sources 
that would permit annual updates so that historical trends in educational spending could 
be analyzed more completely. One annual source of data that could be explored for 
updating the inflationary estimates is the CPS dataset, which provides data on 
noncertificated school personnel for the ICEI analysis. If the CPS data could be used to 
replicate the results obtained in this analysis, it might provide an adequate sample for 
estimating inflationary trends for certificated school personnel in the same way it was 
used for noncertificated in this analysis. 

• Improved data on fringe benefits. The analysis of certificated and 
noncertificated personnel focuses entirely upon salaries and wages. The impact 
of adding benefits to this analysis is unknown. Unfortunately, accurate and 
consistent benefit data are difficult to gather and incorporate into cost analyses. 
NCES needs to address this issue through improved data gathering within the 
Schools and Staffing Survey (SASS) or its other fiscal data collection efforts. 

Continued work on educational cost analysis is essential as NCES begins to explore the issues of 
productivity in education and recognizes the need to measure educational resource levels more 
accurately. Understanding productivity requires comprehension of the decisions that underlie the 
patterns of resource allocation in local school systems, and understanding resource allocation in 
local school systems requires an understanding of the patterns of variation in the factors that 
affect the costs of educational services over time. 
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Chapter I 



INTRODUCTION 



Background and Motivation for Developing an Inflationary Cost-of-Education 
Index 

The desire to understand the patterns of variation in educational services across geographic 
locations and over time has increased the need for meaningful and reliable measures of the 
patterns of educational cost differences. Government agencies, researchers, and the popular 
press produce and publish data on the patterns of expenditures over time. Often, however, their 
perspectives on the measurement of these different patterns of expenditures are simplistic. 

Actual patterns of educational expenditure are a result of two components: (a) variations in the 
levels of educational services reflected in the quantity and quality of the resources used to 
produce those services (e.g., teachers, aides, administrators, and computers); and (b) variations in 
the prices paid for each unit of a given resource. To account for these variations, it is necessary 
to adjust the actual values of expenditures that are commonly reported by public school systems 
in order to determine the real differences in educational services across geographic jurisdictions 
or over time 1 . It would be possible to make this adjustment using a price index that reflected only 
that portion of the variation in the prices of educational resources due to factors beyond the 
control of local school decisionmakers (for example, inflation and cost-of-living differences, 
geographical amenities like climate, competition in the educational labor market). 

For example, an inflationary cost-of-education index (subsequently referred to as 1CE1) would be 
useful in measuring the level of inflation in the prices of school inputs (personnel and 
nonpersonnel items used in the provision of school services) over time. The IC£7 is an index that 
reflects overall variations in the salaries of comparable teachers, school administrators, and 
noncertificated school personnel, and the prices paid for similar nonpersonnel inputs at different 
points in time. The 1CE1 measures how much more or less it costs to provide the same quantities 
and qualities of school inputs at these different points in time. Such inflationary adjustments 
could be used to help address the current debate over how the investment in U.S. education has 
changed over time. 2 

An inflationary cost adjustment for education would, in fact, be helpful in providing important 
accountability data for policymakers and educators who increasingly want to know what the 
nation is getting for its investment in education. This report addresses the following question: 



1 The term actual refers to the values of expenditures reported by school districts or state agencies. The term real (or cost- 
adjusted) refers to measures that have been adjusted by dividing the actual values by a cost index — in this case, the inflationary 
cost-of-education index — so that comparisons may be made between figures from different time points. 

2 The issues surrounding this debate are discussed in Hanushek and Rivkin (1996), Rothstein and Miles (1995), and Mishel and 
Rothstein (1996). 
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Are the dollars invested in U.S. education today buying the same level of educational 
services or resources as in previous years? 

Addressing this question requires an appropriate price deflator for school inputs. 3 A price 
deflator would reflect changes in the prices of comparable school inputs which, when applied to 
actual expenditures, would provide an estimate of the real (or cost-adjusted) expenditure or the 
real for cost-adjusted) level of school resources invested in educational services. 



Previous Literature in Measuring Inflation in Education 

Several previous studies focused on the development of cost-of-education indexes, however, few 
have attempted to measure the costs of school inputs over time. 4 Following the output 
perspective, Hanushek and Rivkin (1996) and Hanushek (1996) propose the use of the implicit 
deflator for the Gross Domestic Product (GDPD) as a way of measuring changes in what 
individuals have given up, or sacrificed, to achieve the outcomes of the educational system. 
Hanushek and Rivkin’s contribution provides a long-term perspective in tracking society’s 
investment in education. 

Mishel and Rothstein (1996) focus attention on the measurement of inputs and propose a net- 
services index (NS1). The NSI is a modified version of the services index calculated by the 
Bureau of Labor Statistics (BLS) 5 . The NSJ represents an attempt to get a better handle on the 
inflation that occurs in specific personal service industries in which productivity growth tends to 
be difficult to achieve. Mishel and Rothstein argue with Hanushek and Rivkin’s perspective as 
follows: 



,..(W)e have argued that because education is an inherently low productivity industry in 
the sense that cost efficiencies are hard to achieve, analysts should not assume education 
faces an average inflation rate. A consumer price index measures the average inflation 
of all goods and services, weighted by their importance in the consumption of urban 
families. A GDP deflator measures the average inflation of consumption, investment, 
government, purchases and net exports in the economy. We suggest that a “net services ” 
index corresponds more closely to the inflation facing industries such as education where 
cost efficiencies are hard to achieve. (Mishel and Rothstein, 1996, p. 5) 

Yet another inflationary measure is published by the Research Associates of Washington, DC 
(1995) is the elementary-secondary school price index (SPI), which measures the inflation in the 
prices of the various inputs purchased by our nation’s schools. This index purports to measure 
directly the changes in the purchasing power of the educational dollar. It uses components of the 



3 Price deflator refers to an index used to adjust actual input prices for differences associated with factors that are outside the 
control of local decisionmakers. 

4 For example, for studies of inflationary cost differences see Augenblick, J. & Adams, K. (1979), Barro, S. M. (1992), Brazer, 
H.E. (1974), Wendling (1979), Chambers (1978c, 1980b, 1981a, and 1995), Chambers and Parrish (1984), and Duncombe, 
Ruggiero, and Yinger (1996). To date, the only previous studies that specifically address the issue of measuring inflation in 
education include Mishel and Rothstein (1996), Hanushek and Rivkin (1996), Hanushek (1996b), and Research Associates of 
Washington, DC (1994). 

5 Services index refers to the portion of the consumer price index that measures changes in the prices paid for consumer services 
such as medical care, shelter, utilities, personal services, or legal services. 
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consumer and producer price indices derived from the BLS, as well as average salary and wage 
data for certificated and noncertificated school personnel published by Educational Research 
Services, Inc. 6 

One could argue with all of these approaches. At the same time, each contributes something 
important to the debate. Hanushek and Rivkin’s use of the GDP deflator (hereafter referred to as 
GDPD) is a useful and meaningful approach to assessing the change in what the public has given 
up to achieve any change that may occur in student outcomes. Mishel and Rothstein attempt to 
measure inflation in schools by measuring inflation in other related service industries. They 
suggest that direct measures of school input prices cannot reliably be used to measure inflation 
because it is not possible to know what the dollars are purchasing. For example. 

The higher salary level might be more than is necessary to attract the desired quality of 
college graduates into the teaching profession, or it might be more than is necessary to 
attract better quality teachers from neighboring school districts (Mishel and Rothstein, 
1996, p. 10). 

While markets external to school labor markets certainly influence what is going on in education, 
it is important to determine and measure as specifically as possible what is happening in the 
educational labor market. While controlling for differences in the characteristics of the personnel 
and the working conditions that characterize schools, what changes in the salaries of school 
personnel are occurring? What are the wages paid to comparable school personnel at different 
points in time? The focus of this kind of analysis is to measure and control for as many of the 
valued attributes of individuals as possible in order to control for what the market determines 
quality to be. This is precisely the problem with both the Mishel and Rothstein (1996) 
assumptions and the SPI produced by the Research Associates of Washington, DC. Mishel and 
Rothstein assume that it is not possible to control for differences in the “quality” of school 
personnel, and the SPI makes no attempt to control for differences in the supply of, and demand 
for, personnel attributes or working conditions. In fact, Mishel and Rothstein contend that their 
intention is to examine “how much the inputs into the education process grew.” If this, indeed, is 
their goal, then what is required is a direct measure of the prices of comparable inputs derived 
from data in the educational sector. 



Purpose of This Report 

With these issues in mind, the purpose of this report is to develop a comprehensive inflationary 
cost index for school inputs (i.e., services and resources) that improves upon the alternative 
measures of inflation that are available. The analyses presented in this report focus on the prices 
of the inputs purchased by schools and do not attempt to account for the impact on educational 
costs of changes in the levels of pupil needs over time. 

The approach offered in this report is unique. It builds on previous work by Chambers (1995b) 
in which the NCES Schools and Staffing Survey (SASS) for 1990-91 is used to develop a 
geographic teacher cost index. More specifically, this report applies the hedonic wage model, 
which in the past has been used to estimate geographic cost adjustments, to the development of 



6 The certificated salaries are derived from the ERS, Inc. publication National Survey of Salaries and Wages in Public Schools, 
Part 2, Salaries Paid Professional Personnel in Public Schools. The noncertificated salaries are derived from the National 
Survey of Salaries and Wages in Public Schools, Part 3, Wages and Salaries Paid Support Personnel in Public Schools. 
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inflationary cost adjustments. 7 This model is well suited as a tool to isolate the impact of regional 
amenities and costs of living, while controlling for various personnel and job characteristics. 

The analysis contained in this report goes beyond the initial work report in Chambers (1995b) to 
make several significant contributions: 

• Improvements in explanatory measured. The analysis improves upon the 
previous work by incorporating additional measures of teacher quality (e.g., 
quality of the undergraduate college attended), exploring alternative ways of 
measuring teacher experience, including more accurate data on local crime rates, 
controlling for the effects of collective bargaining, and using a more 
sophisticated measure of labor market competitiveness (i.e., the Herfindahl 
index). 9 

• Extension to additional school inputs. The report takes a significant step toward 
developing a comprehensive nationwide geographic and inflationary cost index 
by developing separate school input price indices for school administrators, 
selected categories of noncertificated school personnel, and specific categories of 
nonpersonnel inputs. Data derived from the public school administrator 
questionnaires of the NCES Schools and Staffing Survey (SASS) are used to 
estimate hedonic salary equations in much the same way as was done for 
teachers’ salaries earlier (Chambers, 1995). The hedonic wage methodology was 
also applied to selected samples of individuals who hold jobs similar to those of 
noncertificated school personnel throughout the United States (derived from the 
Current Population Surveys). 

• Application to expenditure data. The inflationary cost adjustment developed in 
this report is applied to national level expenditure data to illustrate how such an 
index may be utilized to adjust actual expenditure data reported by NCES. Using 
the ICEI developed across the three sample years included in the SASS data, 
analysis of the patterns of actual and real (cost adjusted) school spending for the 
United States are presented. 

• Comparison with alternative indices. Over the years, many indices have been 
used to adjust educational expenditure data for variations in costs. This report 
will compare the ICEI with alternative indices previously used to adjust 
educational expenditure data. Specifically, the ICEI will be compared to the 
consumer price index (CPI), the implicit deflator for the gross domestic product 
(GDPD) used by Hanushek and Rivkin (1996), and the school price index (SPI) 
produced by the Research Associates of Washington, DC (1994), the net services 
index (NSI) proposed by Mishel and Rothstein (1996), and a modified version of 



7 For a discussion of the previous work on inflationary cost of education indices, the reader is referred to Chambers (1981a) and 
Chambers (1997-1), which is a companion to the current report. Hedonic wage model refers to a model of wage determination 
based on the characteristics of workers and the work place. 

8 Explanatory measures are those measures (e.g., independent variables) that are used to explain the patterns of variations in 
some specific variable (for example, wage rates). 

9 See Chambers (1997a-III), the Technical Report, which is a companion to this report for a more complete discussion of the 
use of the Herfindahl index. 
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the employment cost index (MECI) for public elementary and secondary schools 
produced by the BLS. 

The inflationary cost adjustment presented in this report focuses directly on school inputs with an 
effort to adjust for the qualitative differences in those inputs employed over time. The ICEI 
controls for variations in a fairly wide range of personal and job characteristics which are 
important dimensions in the analysis of the supply of, and demand for, school personnel. It 
reflects differences over time in factors that underlie cost-of-living differences and differences in 
the characteristics of regions that affect the desirability of these locations as places to live and 
work. In addition, the methodology used in this analysis reduces the influence of forces within 
the control of school decision makers by including in the estimates of the ICEI only those factors 
that are beyond local control. Finally, the inflationary cost adjustments developed in this report 
contribute to the policy debate surrounding school finance in two ways. 

• The ICEI improves the way in which the National Center for Education Statistics 
(NCES) can report fiscal information over time. Expenditure and salary data can 
be expressed in terms that reflect real service levels rather than simply actual 
current dollars. 

• The ICEI can be utilized to further understand the factors that affect changes in 
the patterns of demand for school inputs over time. Economists and other 
analysts may use the component price indices as explanatory variables in such 
analyses. 



Organization of this Report 

The remainder of this report is organized into three chapters. Chapter II briefly describes the 
underlying variables and methodology used to develop the inflationary cost-of-education index. 
Chapter III applies the index to examine the distribution and patterns of variations in the costs of 
education over time, as well as the implications for the variations in educational spending at the 
state level. Chapter IV concludes the report with a summary of the accomplishments of the 
analysis and a view toward future research on cost adjustments in education. 

This report focuses on measuring inflation in the prices of school inputs and is one of three 
companion reports. The other two reports are listed below: 

• Geographic Variations in Public School Costs is similar in format to this report, 
but focuses on the development of a geographic (i.e., cross-sectional) cost-of- 
education index. This index measures variations in the prices of school inputs 
across local school districts and geographic regions of the United States 

• A Technical Report on the Development of Geographic and Inflationary 
Differences in Public School Costs (a) describes the methodological and 
empirical framework for the analyses used to produce both the geographic and 
inflationary cost-of-education indices; (b) discusses the methods used for 
estimating costs for certificated school personnel, noncertificated school 
personnel, and nonpersonnel school inputs; (c) presents some of the empirical 
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results of the analyses; and (d) includes technical appendices that support the 
analyses contained in the other two reports. 
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Chapter II 



METHODOLOGY 

This section provides the methodological and empirical context for the analyses presented in this 
report. First, it defines the three major categories of school inputs that are included in the 
analysis of expenditures used to create the inflationary cost-of-education index ( ICE1 ). Then, it 
briefly describes the conceptual and empirical frameworks and data sources used to develop the 
ICEI, and concludes by discussing the development of the index. 



Major Categories of School Inputs 

As mentioned earlier, this report goes beyond previous efforts (Chambers, 1995b) to develop an 
inflationary cost-of-education index by developing separate school price indices for three 
categories of school inputs. These three categories of inputs are described briefly below: 10 

• Certified school personnel inputs: teachers, instructional support and related 
service personnel, school level administrators, and district-level administrative 
and support personnel. Certificated personnel, by and large, account for the 
largest portion of educational expenditures. Teachers alone account for 
approximately 50 percent of school district budgets, while instructional support 
personnel and administrators add another 10 to 12 percent. 

• Noncertified school personnel inputs : instructional aides (paraprofessionals), 
clerical and office staff, custodial and maintenance staff, transportation 
personnel, food service personnel, and administrative and technical personnel. 
Noncertificated personnel account for approximately 1 8 to 20 percent of school 
district budgets. 

• Nonpersonnel school inputs: purchased services (for example, professional 
services from specialists, therapists, or technical personnel not employed by the 
school district), books (texts and other), supplies and materials, furnishings and 
equipment, travel, utilities, and facilities. Nonpersonnel inputs account for 
approximately 1 5 to 20 percent of the average school district budget. 

Although each of these input categories require a slightly different conceptual or empirical 
foundation for the analysis presented in this report, they follow the basic approach described 
below. 



10 The index previously developed by Chambers (1995b) incorporated was strictly an inflationary index and focused exclusively 
on teachers. 
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Conceptual Framework — Hedonic Wage Model 

Analyses of personnel utilize the hedonic wage model to examine the overall patterns of variation 
in the salaries and wages of certificated and noncertificated personnel. This model provides a 
comprehensive framework for understanding the factors that underlie variations in the patterns of 
employee compensation. It is well suited as a tool to isolate the impact of regional amenities and 
costs of living on the salaries of school personnel, while controlling for various personal and job 
characteristics." 

The explanatory factors included in the hedonic wage analysis represent discretionary (demand- 
side) factors and cost (supply-side) factors. The discretionary factors are those that are within 
the control of local school decision makers (for example, district preferences for the personal 
qualifications of its employees), while the cost factors are those that are outside local control (for 
example, cost of living, regional amenities). 12 Using the hedonic wage equation to calculate 
geographic personnel cost indices involves running simulations of the salaries and wages paid to 
comparable personnel across local school districts. More concretely, these simulations involve 
examination of the variations in wages or salaries associated only with the variations in the cost 
factors, while controlling for — holding constant — the influence of the discretionary factors.' 3 

To calculate the ICEI, each district is compared to itself in some base year. All districts have an 
index of 100 in 1987-88, which is selected as the base year for this analysis. The ICEI in a 
subsequent year reflects the relative difference in cost of school inputs in that particular district. 
The simulations of school personnel costs over time are based on statistical models that involve 
estimation of separate salary and wage equations for each sample year (i.e., 1987-88, 1990-91, 
and 1993-94). Comparing these simulations over time compares the cost of a fixed set of 
personal and job characteristics at different points in time. Inflation measures the impact of 
changes in the relative supply of, and demand for, school inputs with specific characteristics. 14 
Overall, the ICEI compares the cost of a fixed collection of educational resources both with 
respect to their quantities and the quality characteristics embodied in them. 



" For a more detailed discussion of the theoretical and empirical application of the hedonic wage method to the analysis of 
salaries of school personnel, see Chambers (1981b). For a comprehensive review of the literature and empirical issues in 
utilization of the hedonic wage model see Chambers (1981a). 

12 In the traditional economics literature, these discretionary and cost factors have been referred to as the demand and supply 
factors which affect teachers salaries. The terms discretionary and cost factors have been adopted here to convey the critical 
distinction between the demand and supply factors — that is, the extent of control by local school district decisionmakers. Local 
decisionmakers have control, at least in the long run, over the demand factors which includes the characteristics and 
qualifications of personnel, while they have no control over the factors which affect the willingness of school personnel to 
supply their services to local school districts. By virtue of their effect on the supply of school personnel, these factors affect the 
cost of comparable personnel at different points in time — hence the name cost factors. 

13 See Chambers (1997b) for a comprehensive description of the empirical methods used to derive the inflationary cost-of- 
education index. 

14 The parameters or coefficients of the regression models are assumed to be constant within any given year, but may vary over 
time. Variations in the costs across years (that is, the inflationary or time cost differences) are based on differences in the 
parameter values of all of the explanatory variables (that is, the regression coefficients estimated for both the discretionary and 
cost factors) as well as variations over time in the actual values of the cost factors (e.g., changes in the demographics of the 
regions or districts). The values of the discretionary factors themselves (e.g., the teacher qualifications and characteristics and 
the job assignment characteristics) are held constant at their mean values for the base year (1987-88 in this case). Variations in 
the parameters of these hedonic wage equations over time presumably reflect the influence of supply and demand factors over 
time. 
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Data Sources for the ICEI 



The primary data source for the analysis of certificated school personnel (that is., teachers and 
school administrators) is the Schools and Staffing Survey (SASS) administered in 1987-88, 1990- 
91 and 1993-94 by the NCES. 15 The primary data source for the analysis of noncertificated 
school personnel (for example, teacher aides, custodial personnel, secretaries/ clerical personnel, 
and accounting or technical service personnel) is the Current Population Surveys (CPS) 
administered by the Bureau of Labor Statistics. CPS samples were obtained to correspond to the 
same years as the SASS data for certificated school personnel. The SASS and the CPS data 
provide information on the salaries and wages, terms of employment, personal qualifications and 
background characteristics, and the specific characteristics of jobs and job assignments for these 
noncertificated school personnel. The SASS sample is limited to the two specific categories of 
public school district employees. However, the CPS sample includes individuals who held 
occupations similar to those typically found in public school districts, but who were employed by 
virtually all public or private sector employers. Extending the sample to other nonpublic school 
employers not only increases the sample size, but also recognizes that these categories of 
noncertificated occupations are quite similar to those employed in other sectors of the economy. 

The data on cost factors include a variety of characteristics of the labor market and the 
communities within which public school districts are located. Data items and sources include 
district size and race-ethnic composition of students from NCES sources; distance from the 
district office to the nearest central city derived from data provided by the U.S. Geological 
Survey, climatic conditions from the National Weather Service ; violent crime rates for cities 
derived from the Uniform Crime Reports of the FBI', a measure of competition in the market for 
school personnel based on the concentration of county enrollments (using the Herfindahl index); 
and demographic and urban factors derived from the City and County Databook (for example, 
population, population density, and population growth of the region — county or metropolitan area 
in which the district is located — and the median value or cost of housing in the county). These 
data were merged with the detailed personnel data derived from the SASS and CPS sources. 

The price indices for the nonpersonnel items are derived from the related components of the 
consumer price index (CPI) and the producer price index (PPI). For example, the CPI 
component indexes are used for utilities and books, while the PPI component indexes are used for 
hardware and office machinery. The costs of certain contracted services purchased by school 
districts are estimated from the personnel cost indices for certificated and noncertificated school 
personnel. For example, the index derived from the analysis of technical personnel included in 
the CPS sample is used to estimate inflation for data processing and statistical services, and the 
teacher cost index estimated using the SASS data is used to estimate inflation for teacher 
education consultants. 



15 The statistical analysis underlying the certificated school personnel indices focuses on the salaries of teachers and school 
administrators. Unfortunately, there are no data on instructional support and related service personnel or on district-level 
administrators that would support similar analyses. The teacher cost index is used as an estimate of the costs of instructional 
support and related service personnel, and the school administrator cost index is used as an estimate of the district-level 
administrative personnel. 
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Data Sources for the Alternative Indexes 



Data on the comparison indexes are derived from a variety of sources. The net services index 
(NSI) data are provided by Mishel and Rothstein following the procedures described in Mishel 
( 1 995). The values of the NSI presented in this report for the specific sample years under 
analysis were derived by a research assistant and are not currently published in any other 
previously available source. The NSI is a modified version of the BLS services index used in the 
CPI. The modification involves removing the components corresponding to medical care and 
shelter. 

The school price index (SPI) is published by the Research Associates of Washington, DC (1994). 
It is based on data from the Educational Research Services on the salaries and wages of school 
personnel and from the BLS for certain sub- indexes of the CPI and PPI on related nonpersonnel 
items used by schools. 

The employment cost index (ECI) for public elementary and secondary school personnel is taken 
from a survey which is conducted annually by the Bureau of Labor Statistics. The ECI is 
essentially an index of average hourly wage rates of these school employees with each category 
weighted by its relative importance in overall employment. 16 Since the ECI includes only 
personnel components, a modified ECI (MECI) is created for this study which combines the ECI 
for elementary and secondary school employees with the nonpersonnel indices used to construct 
the ICEI produced in this report. These ECI and nonpersonnel indices are combined using the 
same basic budget weights used to combine the personnel cost indexes produced under this 
project with these same nonpersonnel indices. 17 This MECI reflects an estimate of the overall 
variations in the prices of all public school inputs. 

Other indexes which are included for comparison are the consumer price index (CPI) and the 
gross domestic product deflator (GDPD) which are widely available from published sources in 
the U.S. government. The CPI for urban consumers published by the BLS is the price index 
used most commonly by NCES to deflate current dollars. Prior to using the CPI, the NCES 
modifies the CPI to reflect price changes corresponding to the school year rather than the 
calendar year. For the purposes of comparison, this same modification has been applied to the 
GDPD data presented in this report. 



Development of the Overall Inflationary Cost-of-Education Index ( ICEI) 

The IC£7 is a composite index of all of the prices of the personnel and nonpersonnel school 
inputs purchased by school districts. Specifically, it is a weighted average of these personnel and 
nonpersonnel school inputs, where the weights are the average district budget shares for each 
school input — that is, the average proportion of total current expenditures allocated to the 



16 The methodology for development of the ECI is described in considerable detail in the appendix A of the following 
publication: Employment Cost Indexes and Levels, 1975-95 published by the U.S. Department of Labor, Bureau of Labor 
Statistics, October 1995, Bulletin 2466, pp. 130-136. 

17 Again see the technical report (Chambers, 1997b) for a discussion and presentation of the budget weights used. 
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corresponding input (certificated personnel, noncertificated personnel, nonpersonnel). 18 This is 
commonly referred to as a fixed-market-basket index, and is similar to the procedure used in the 
development of the overall consumer price index (CPI). 19 

The companion technical report. Chambers (1997b), provides a comprehensive description of the 
development of the inflationary cost-of-education indices, as well as overall results of analyses of 
salaries paid to certificated and noncertificated school personnel. 

The next chapter of this report describes the results in terms of variations in costs and real 
educational spending over time across the nation. 



18 Data on budget shares used to calculate the ICEI are derived from a combination of state databases created for Ohio and 
California Ohio data were used because Ohio’s educational expenditures are at about the average for the United States, and 
because they provided relatively good detail on budget shares for nonpersonnel inputs. The California data were used to break 
down the relatively aggregated categories for school personnel in the Ohio data. California also includes a relatively diverse set 
of school districts in terms of size and urbanization, which is similar to those throughout the remainder of the country. 

19 The CPI is a composite of the various component price indices for consumer goods and services published by the Bureau of 
Labor Statistics. 
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Chapter III 



INFLATION AND THE PATTERNS OF 
EDUCATION SPENDING OVER TIME 



This chapter uses the simulated wages and salaries for school personnel, combined with the 
estimates of changes in prices of nonpersonnel inputs, to explore the patterns of variations in 
educational costs and expenditures between points in time. The analysis focuses on the 
development and utilization of an index of the cost-of-educational services over time — the 1CE1. 
The 1CEI represents a measure of inflationary trends as they have affected the inputs used to 
deliver public elementary and secondary educational services within the United States. Although 
the ICEI has been calculated for each school district in the nation, the discussion and tables 
presented in this chapter focus attention on the overall inflationary rate and the changes in the 
average investment in education for the entire country. 20 

This chapter addresses two questions: 

How much, more or less, does it cost to provide the same quantities and qualities of 
educational resources over time? 

What are the implications of these variations in cost for differences in the real levels of 
educational spending over time? 

Addressing the first question involves development of the ICEI. Addressing the second question 
involves deflating or adjusting the expenditure figures for the cost differences reflected by the 
ICEI. In both cases, the inflationary estimates obtained from the ICEI are compared to those 
obtained from a series of alternative indexes which measure inflationary trends. 



Inflationary Cost Differences 

Tables III- 1 A and III- IB compare several alternative measures of inflationary trends. Table III- 
1 A provides a comparison of a series of overall measures of inflation which may be used to 
adjust educational expenditure data. For the purpose of comparison with the ICEI produced in 
this report, the indexes derived from other sources (e.g., CPI, GDPD, SPI, NSI, ECI, and the 
MECI) are rescaled so that 1987-88 equals 100.0. 



20 The changes in the implicit prices (i.e., regression coefficients) attached to the discretionary and cost factors are fixed across 
the nation. Thus, any variation in the estimates of inflation across states or local jurisdictions would be attributable entirely to 
differences in the values of the cost factors between the sample years. As one would expect, the standard errors of individual 
district estimates for inflation are substantially larger than the overall estimates. Because of the relatively large standard errors of 
the jurisdictional inflation rates and the fact that no attempt was made to examine variations in the implicit prices across regions, 
analysis of the inflation rates is appropriately limited to national estimates. 
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During the first time interval (1987-88 to 1990-91), the ICEI exhibits a lower rate of inflation in 
school input prices than the rates of inflation measured by the other indexes. During this time 
interval, the ICEI measures inflation at 15.0 percent, while the NSI and the GDPD exhibit a 15.5 
percent inflation, the CPI exhibits a 15.6 percent, the MECI shows an inflation rate of 17.2 
percent, and the SPI shows an inflation rate of 17.6 percent, and the ECI shows the highest rate of 
18.1 percent. 

During the second time interval (1990-91 to 1993-94), the ICEI falls in the middle of these 
indexes with an inflation rate of 9.9 percent. The GDPD exhibits the lowest rate of inflation in 
this time interval at 8.1 percent, and the NSI exhibits the highest rate of inflation at 13.0 percent. 

Differences in the rates of inflation among these alternative measures are not surprising for a 
number of reasons. Each of these indexes reflects something different. The CPI reflects changes 
in the prices of consumer goods and services, while the GDPD reflects changes in the prices of 
consumer goods and services combined with investment or capital goods. 

Over the long run, one may expect the salaries of various categories of school personnel, and 
hence the costs of public education, to follow the CPI fairly closely. The reason is that if salaries 
paid in public education do not maintain their purchasing power, public schools would have 
difficulty recruiting new entrants and maintaining existing work forces. For different time 
intervals, changes in real wages may be caused by variations in the patterns of supply of, and 
demand for, specific categories of personnel. Differences in the real wages may be the result of 
changes in the patterns of demand for the qualifications and characteristics of the personnel 
which the public wants employed in the school system. But ultimately, the relationship between 
the ICEI and the CPI is more complicated since public schools purchase many kinds of physical 
inputs and employ many categories of personnel, and each of these inputs is subject to a variety 
of market forces which impact the prices paid by local school systems. 

The NSI developed by Rothstein and Mishel (1996) is intended as a proxy for the inflation in 
educational services. According to Rothstein and Mishel, the NSI reflects inflation in the sectors 
with relatively low labor productivity and is used to proxy the spending increases necessary to 
maintain input levels. The key word here is “proxy.” Rothstein and Mishel attempt to reflect 
what they believe is happening in the education sector with a proxy measure. As one can see in 
viewing the numbers in table III-l A, the NSI follows fairly closely the CPI and the ICEI in the 
first time interval, but is substantially different in magnitude from the CPI and the ICEI in the 
second time interval. In fact, the NSI exhibits an almost 13 percent increase as compared to 9.3 
percent for the CPI and 9.9 percent for the ICEI. 

The SPI and the MECI are quite similar in what they represent. The certificated components of 
the SPI reflect annual rates of pay, while the MECI subcomponents appear to reflect hourly rates 
of pay. Thus, changes in the annual rates of pay in the SPI may reflect a combination of changes 
in hourly rates and hours of work. The noncertificated personnel components of both reflect 
average hourly rates of pay. Both the SPI and MECI use a combination of CPI and PPI 
( producer price indexes ) components for the nonpersonnel components though slightly different 
choices are made for the specific sources. 

A major difference between the ICEI and both the SPI and the MECI lies in the conceptual and 
empirical methodology underlying the development of the personnel cost adjustments. While the 
SPI and MECI rely primarily upon estimates of average rates of pay by personnel category, the 
ICEI uses the regression methodology to control for differences in the characteristics of 
personnel and their job assignments overtime. That is, if some of the changes in average salaries 
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of school personnel are associated with changes in personal qualifications of staff (for example, 
greater levels of education and experience), such changes will be included as part of inflation in 
the SPI and MECI estimates, while these personal qualifications will be specifically excluded 
from the measure of inflation reflected in the ICEI. 

In the first time interval, both the SPI and the MECI exhibit a rate of price increase which is 
substantially larger than the ICEI. The SPI measures inflation at 1 7.6 percent, the MECI 
measures inflation at 1 7.2 percent, while the ICEI measures inflation at 1 5.0 percent. In the 
second time interval, the ICEI, which exhibits a 9.9 percent growth, falls in between the SPI at 
10.5 percent and the MECI at 9.5 percent. 

It is important to recognize that these rates of change differ by as little as 0.4 percentage points 
(9.9 for the ICEI versus 9.5 percent for the MECI) and by as much as 2.6 percentage points (17.6 
percent for the SPI versus 1 5.0 percent for the ICEI). 

Table III- IB provides some additional detail which reveals more information about the 
differences in the underlying estimates of inflation in the salaries of school personnel. The top 
row of table III- IB presents the ECI for public elementary and secondary school personnel 
produced by the BLS. The ECI is produced quarterly by the BLS, and for the purposes of 
comparison in this study, the index value corresponding to the quarter ending in September is 
used so that the data correspond to the school year. 

The remainder of the table is divided into sections according to the category of school input. For 
teachers and school administrators, indexes are presented that reflect the changes in average 
salaries. One estimate is based on the SASS sample used for the present study which includes all 
regular full-time classroom teachers. A second index is based on the SPI classroom teacher 
component which is essentially derived from Educational Research Service data (used by the 
Research Associates of Washington, DC to estimate salaries of certificated school personnel) on 
average teacher and principal salaries, respectively, for a sample of school districts. 
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Table III-1A — A comparison of alternative measures of inflationary trends in school resources 

Index of inflation by Percentage change by 

sample year time interval 



Description of Index 

(i) 


1987-88 

(2) 


1990-91 

(3) 


1993-94 

(4) 


FY88 to FY91 
(5) 


FY91 to FY94 
(6) 


Standard Price Deflators 

Consumer price index (CPI) - school year 


100.0 


115.6 


126.3 


15.6% 


9.3% 


Gross Domestic Product Deflator (GDPD) 


100.0 


115.5 


124.8 


15.5 


8.1 


School Price Index (SPI) 


100.0 


117.6 


130.0 


17.6 


10.5 


Net Services Index (NSI) 


100.0 


115.5 


130.5 


15.5 


13.0 


Modified Employment Cost Index (MECI) 


100.0 


117.2 


128.3 


17.2 


9.5 


Cost-of-Edu cation Index (ICEI) 


100.0 


115.0 


126.4 


15.0 


9.9 



SOURCES: The SPI was taken from the Inflation Measures for Schools, Colleges, & Libraries - 1994 Update, Research Associates of 
Washington, D.C., September 1995; Overall SPI - Table 5.1. The Consumer price index and the Gross Domestic Product Deflator: the Digest of 
Educational Statistics, 1995. The Net Services Index (NSI) was provided by a research assistant working under instructions from Rothstein and 
Mishel 

The Employment Cost Index for elementary and secondary schools is taken from Employment Cost Indexes and Levels, 1975-95 published by the 
U.S. Department of Labor, Bureau of Labor Statistics, October 1995, Bulletin 2466, Table 9, p. 64. The modified ECI (MECI) is a weighted 
combination of the ECI (presented in the table) produced by the BLS and nonpersonnel price indices presented in table III-1B and used for this 
project in the ICEI. Budget weights used for this combination are those presented in the companion technical report (Chambers, 1997b) and are 
the same as those used to combine the nonpersonnel cost indices with the wage and salary indices which make up the ICEI. They represent the 
average proportion of school district budgets allocated to personnel for the ECI and for nonpersonnel inputs. 

The inflationary cost-of-education indexes (ICEI) are based on statistical analyses of the patterns of differences in the wages and prices of school 
inputs. Data sources include the following: (a) Bureau of the Census : Current Population Surveys ; 1987 - 1994; 1990 Census of Governments, 
Survey of Local Government Finances ; County level census files: ; (b ) Bureau of Labor Statistics : Producer Price Indices- 19^5 - 1994 data; 
Consumer Price Indices. 1985 - 1994 data; (c ) California Department of Education and Ohio Department of Educatio n, databases on 
expenditures by object codes; (d) Geographic Names Information Systems (GNIS) CD-ROM (Latitudes and longitudes for most United States 
cities, towns and geographic locations; (el Higher education Research Institute at the Graduate School of Educatio n . Electronic database on 
SAT scores for entering Freshman, 1972, 1977, 1982 in approximately 2,300 colleges in the United States; (ft National Climatic DataCente r 
and the National Center for Atmospheric Research . The World Wealth Disc: Climate Data for the Planet Earth. CD-ROM ; (g ) U.S. Departmen t 
of Education. National Center for Education Statistics . Common Core of Data; Schools and Staffing Survey; 1990 Census School District 
Special Tabulation (summary file set I); (h) U.S. Federal Bureau of Investigation . (1995). The Uniform Crime Report (UCR), Return A, for the 
United States Washington, D.C.: U.S. Department of Justice. 



A third index, which is included under teachers, is the combined index for teachers and other 
instructional support personnel (for example, librarians, social workers, counselors). This index 
shows that there is little difference between teachers and the combined category. It should be 
noted that the categories of inputs used for the /C£7and the SPI do not always line up exactly. 
For example, the analysis underlying the ICEI includes only classroom teachers and school 
administrators (principals), but these indices are used to estimate the inflation rates for other 
categories of certificated school personnel included in the ICEI. Similarly, only four categories 
of noncertificated school personnel are used as the basis for the estimated inflationary cost 
adjustments for the ICEI. On the other hand, the SPI uses a very detailed listing of personnel and 
nonpersonnel categories on which to base the overall inflation estimates. 

The next two rows of numbers present simulated salaries. The first of these indexes is based on 
simulated salaries derived from the statistical analysis underlying the ICEI presented in this 
report (see the technical report for details. Chambers, 1997a), and these equations control for the 
quality of the undergraduate college attended by the teacher. The second of these indexes is 
based on simulated salaries derived from equations that do not control for the quality of the 
undergraduate college. The goal is to determine whether including more and better information 
on teacher quality makes a significant difference in the estimates of inflation. The difference in 
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magnitude of the indexes and estimates of inflation between these two equations suggest that the 
inclusion of the college quality measures in this analysis has negligible impact on the magnitude 
of the index. 

For noncertificated school personnel, table III- IB presents a comparison of the CPS and SPI data 
series on average hourly rates of pay used to reflect inflationary trends. The simulated wage rate 
presented in the table controls for the qualifications of the individuals included in the CPS sample 
used for calculation of the ICEI. 

The differences between the indexes based on average rates of pay for these various categories of 
personnel and the simulated wage indexes suggest that controlling for personal characteristics 
does make a difference in the value of the inflationary index. For example, the average full-time 
teacher salary increased by 17.4 percent in the first time interval according to the SASS sample, 
while controlling for personal characteristics in this same sample resulted in an estimate of 
inflation of 16.0 percent in this same time interval (1987-88 to 1990-91). In the second time 
interval, the average salary increase for teachers was 8.7 percent, while the simulated salary 
index for teachers revealed a 1 0. 1 percent increase. Comparisons of the indexes based on 
average pay rates versus simulated pay rates for other categories of personnel also exhibit some 
important differences in magnitudes. That is, controlling for personal characteristics does appear 
to result in differences in the estimates of inflation. 

There are variations in each of the elements, both personnel and nonpersonnel, between the ICEI 
and the SPI. The differences between these two inflationary indexes and their components reflect 
a combination of the differences between the conceptual and empirical methodologies, the 
availability of detailed data that support these indices, and choices made about certain external 
series that are used for the nonpersonnel components. More extensive data on other certificated 
and noncertificated school personnel (that is, personnel not represented in this analysis) could 
provide the foundation for improving these estimates and determining the meaningfulness of the 
conceptual and empirical differences in methodology. Similarly, a more detailed analysis would 
be required to assess the importance of the differences in the choices of series underlying the 
nonpersonnel estimates of inflation. 21 Alternatively, data gathered through existing NCES data 
collection programs, such as the SASS, might provide additional school-specific information on 
which to base estimates of inflationary trends. The last chapter of this report addresses this issue 
further. 



21 Table II- 1 in the Technical Report (Chambers, 1997b) contains a description of the specific price series used in the present 
analysis for construction of the inflationary cost indices. 
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Table IIMB — A comparison of average pay rates from alternative data sources and of selected 
components of the overall inflationary cost adjustments presented in table III-1A 

Index of inflation by Percentage change by 

sample year time interval 



Description of Component Index 
(1) 


1987-88 

(2) 


1990-91 

( 3 ) 


1993-94 

( 4 ) 


FY88 to FY91 

( 5 ) 


FY91 to FY94 
(6) 


Employment Cost Index (ECI) 

- public elem/sec school personnel 


100.0 


118.1 


129.5 


18.1 


9.7 


Teachers 

Index of average salaries based on: 
SASS 


100.0 


117.4 


127.6 


17.4 


8.7 


SPI-classroom teachers 


100.0 


116.6 


129.4 


16.6 


11.0 


SPI-teachers & other instr. support personnel 


100.0 


116.6 


129.3 


16.6 


10.9 


Inflationary cost index based on: 

Simulated salaries: 

Equation controlling for college quality 
(included in ICEI) 


100.0 


116.0 


127.6 


16.0 


10.1 


Equation with NO control for college quality 


100.0 


115.9 


127.7 


15.9 


10.1 


School Administrators 
Index of average salaries based on: 
SASS 


100.0 


116.6 


128.3 


16.6 


10.1 


SPI - school principals 


100.0 


117.6 


129.6 


17.6 


10.2 


Inflationary cost index based on: 
Simulated salaries: 

Equation controlling for college quality 
(included in 1C El) 


100.0 


117.5 


133.1 


17.5 


13.2 


Equation with NO control for college quality 


100.0 


117.5 


133.2 


17.5 


13.4 


Non certificated School Personnel 

Category 1: Management , accounting & technical services 
Index of average hourly wage rates based on: 

CPS data for category 1 occupations 


100.0 


115.0 


128.3 


15.0 


11.5 


SPI - finance, bus., pub. relations, personnel, data proc. 


100.0 


117.2 


127.0 


17.2 


8.3 


Inflationary cost index based on: 
Simulated wage rates (included in ICEI) 


100.0 


114.0 


123.9 


14.0 


8.7 


Category 2: Buildings , grounds , maintenance, trades, crafts, security, and transportation 
Index of average hourly wage rates based on: 

CPS data for category 2 occupations 100.0 1 1 1.8 1 17.5 


11.8 


5.1 


SPI - Custodians, maintenance, & bus drivers 


100.0 


114.6 


123.9 


14.6 


8.2 


Inflationary cost index based on: 
Simulated wage rates (included in ICEI) 


100.0 


111.4 


118.5 


11.4 


6.4 


Category 3: Paraprofessionals, teaching aides, and food service personnel 
Index of average hourly wage rates based on: 

CPS data for category 3 occupations 100.0 1 15.2 


126.8 


15.2 


10.2 


SPI-teachers aides, paraprofessionals, & food service svs. 100.0 


115.5 


125.2 


15.5 


8.4 


Inflationary cost index based on: 
Simulated wage rates (included in ICEI) 


100.0 


112.5 


124.8 


12.5 


11.0 


Category 4: Secretaries , clerical, health service personnel 
Index of average hourly wage rates based on: 

CPS data for category 4 occupations 


100.0 


113.0 


126.2 


13.0 


11.7 


SPI - secretaries and clerical personnel 


100.0 


115.2 


126.6 


15.2 


9.9 


Inflationary cost index based on: 
Simulated wage rates (included in ICEI) 


100.0 


111.9 


1243 


11.9 


11.1 
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Table 111-1 B — A comparison of average pay rates from alternative data sources and of selected 
components of the overall inflationary cost adjustments presented in table 111-1 A- 
continued 





Index of inflation by 


Percentage change by 




sample year 


time interval 


Description of Index 


1987-88 1990-91 1993-94 


FY88 to FY91 


FY91 to FY94 


(1) 


(2) (3) (4) 


(5) 


(6) 



Nonpersonnel Cost Indices: 

Inflationary index based on SPI : 



Energy and utilities 


100.0 


121.6 


114.0 


21.6 


-6.2 


Contracted services 


100.0 


113.7 


121.5 


13.7 


6.8 


Supplies and materials 


100.0 


114.3 


113.0 


14.3 


-1.2 


Text books, library books and periodicals 


100.0 


135.1 


154.2 


35.1 


14.2 


Other nonpersonnel items 


100.0 


112.7 


125.9 


12.7 


11.8 


Inflationary cost index (included in ICEI); 


Energy and utilities 


100.0 


105.2 


113.6 


5.2 


8.0 


Contracted services 


100.0 


113.5 


124.0 


13.5 


9.2 


Supplies and materials 


100.0 


114.4 


122.4 


14.4 


7.0 


Text Books, library books and periodicals 


100.0 


138.2 


169.4 


38.2 


22.6 


Other non-personnel items 


100.0 


111.7 


119.7 


11.7 


7.1 



NOTE: The index numbers and percentage changes printed in bold are components of the ICEI presented. 

SOURCES: For SPI data: Inflation Measures for Schools, Colleges, & Libraries - 1994 Update, Research Associates of Washington, D.C., 
September 1995; Teachers - table 5.2; Teachers & instruct support pers - table 5.2; Principals - table 5.4; finance, business, public relations, 
personnel, elec data proc - table 5.3; custodial, maintenance, and bus drivers - table 5.5; teacher aides, paraprofessions, and food service 
personnel - table 5.5; secretaries & clerical personnel - table 5.5. Data on the SPI non-personnel indices are derived from tables 5.8, 5.9, 5.12 
and 5.13. In each case, the budget weights used in the publication from which the SPI data are taken are used to aggregate separate indices into 
the components presented in the table above. 



The average hourly wage rates for noncertificated personnel are derived from the samples of individuals with the appropriate job titles selected 
for this study from Current Population Surveys of the U.S. Census Bureau. 

The average salaries of certificated school personnel based on SASS are derived from the samples of personnel selected for this study from the 
NCES Schools and Staffing Survey , Public School Teacher Questionnaire and the Public School Principal Questionnaire databases. 

The inflationary cost-of-education indexes (ICEI) are based on statistical analyses of the patterns of differences in the wages and prices of school 
inputs. Data sources include the following: (a) Bureau of the Census : Current Population Surveys, 1987- 1994; 1990 Census of Governments, 
Survey of Local Government Finances; County level census flies; (bl Bureau of Labor Statistics : Producer Price Indices-\9S5 - 1994 data; 
Consumer Price Indices. 1985 - 1994 data; (c ) California Department of Education and Ohio Department of Educatio n, databases on 
expenditures by object codes; (d) Geographic Names Information Systems (GNIS) CD-ROM (Latitudes and longitudes for most U.S. cities, 
towns and geographic locations; (el Higher education Research Institute at the Graduate School of Educatio n . Electronic database on SAT 
scores for entering Freshman, 1972, 1977, 1982 in approximately 2,300 colleges in the United States; (ft National Climatic Data Center and th e 
National Center for Atmospheric Research . The World Wealth Disc: Climate Data for the Planet Earth. CD-ROM; (g ) U.S. Department o f 
Education. National Center for Education Statistics . Common Core of Data; Schools and Staffing Survey; 1 990 Census School District Special 
Tabulation (summary file set I); (hi U.S. Federal Bureau of Investigation . (1995). The Uniform Crime Report (UCR), Return A, for the United 
States Washington, D.C.: U.S. Department of Justice. 
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Differences in Real Expenditures Over Time 

Table III-2 compares alternative estimates of the change in the level of investment in educational 
services over time. Part A of the table shows the actual changes in expenditures and enrollments 
in K- 1 2 education in the United States for each of the three sample years. The last two columns 
present the percentage change for each of the 3-year time intervals (from 1987-88 to 1990-91 and 
from 1990-91 to 1993-94). Total expenditures increased from $157.1 billion in the 1987-88 
school year to $202.0 billion in 1990-91 and finally to $231.5 billion in 1993-94. This represents 
a substantial increase (28.6 percent) in total educational spending from 1987 to 1990. However, 
this rate of increase declined substantially in the second time interval to 14.6 percent. 

Fall enrollment increased in both time intervals. However, unlike total spending, the rate of 
increase in fall enrollment was actually greater between 1990-91 and 1993-94, when enrollment 
increased by 5.5 percent school year, while from 1987-88 to 1990-91, fall enrollment increased 
by just 3.0 percent. 

Actual total expenditures per pupil increased from $3,927 in 1987-88 to $4,902 in 1990-91 — an 
increase of almost 25 percent. However, between 1990-91 and 1993-94, actual total expenditures 
per pupil increased by only 8.6 percent — from $4,902 to $5,325. 

Part B of table III-2 presents the alternative inflationary measures that are used in parts C and D 
to adjust both total expenditures and per pupil expenditures, respectively. These are the same 
values originally presented in table III- 1 A. Over the entire six year interval, the inflation rates 
reflected in the CPI and the ICEI are relatively close. The CPI measures inflation in consumer 
goods and services at 15.6 percent in the first time interval and 9.2 percent in the second time 
interval. The ICEI measures inflation among school inputs at 15.0 percent in the first time 
interval and 9.9 percent in the second. In the first time period, the prices of consumer goods and 
services increased more rapidly than the school inputs, while in the second period, the prices of 
consumer goods and services increased less rapidly than the school inputs. Over the two periods 
together, the CPI measures inflation at 26.3 percent and the ICEI measures inflation for school 
inputs at 26.4 percent. At least over this six year span, the differences between the CPI and ICEI 
are negligible. 

The GDP deflator exhibits an implicit inflation rate for domestic consumption and investment 
goods that is very close to the CPI for the first time interval, but shows a much lower rate of 
increase (8.1 percent) relative to the CPI (9.2 percent) in the second interval. One would expect 
that, for the most part, these differences are based simply on the combination of goods and 
services included in the two price indices. The SPI and the NSI both exhibit relatively high rates 
of inflation (over 30 percent over the six year period) when compared to the ICEI estimates (just 
over 26 percent). The MECI displays an inflation rate for the six year period which is about 2 
percentage points higher than the CPI and ICEI. 
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Table 111-2. Measuring changes in educational investment over time 







School Year 


Percentage Change 
by Time Interval 


Statistic 


1987-88 


1990-91 1993-94 


87 to 90 90 to 93 87 to 93 



A. Actual expenditures & enrollment: 



Total expenditures (in billions) 


$157.1 


S202.0 


$231.5 


28.6% 


14.6% 


47.4% 


Fall enrollment (in millions) 


40.0 


41.2 


43.5 


3.0% 


5.5% 


8.7% 


Total expenditures per pupil (enr) 


$3,927 


$4,902 


$5,325 


24.8% 


8.6% 


35.6% 



B. Alternative inflation measures: 
Consumer Price Index (CPI) 


100.0 


115.6 


126.3 


15.6% 


9.2% 


26.3% 


Gross Domestic Product deflator (GDPD) 


100.0 


115.5 


124.8 


15.5% 


8.1% 


24.8% 


School Price Index (SPI) 


100.0 


1 17.6 


130.0 


17.6% 


10.6% 


30.0% 


Net Services Index (NSI) 


100.0 


115.5 


130.5 


15.5% 


13.0% 


30.5% 


Modified Employment Cost Index (MECI) 


100.0 


117.2 


128.3 


17.2% 


9.5% 


28.3% 


Cost-of-Education index (ICEI) 


100.0 


115.0 


126.4 


15.0% 


9.9% 


26.4% 



C. Total expenditures adjusted by alternative measures of inflation: 
Consumer Price Index (CPI) $157.1 


$174.7 


$183.4 


11.2% 


5.0% 


16.7% 


Gross Domestic Product deflator (GDPD) 


$157.1 


$175.0 


$185.5 


1 1 .4% 


6.0% 


18.1% 


School Price Index (SPI) 


$157.1 


$171.9 


$178.1 


9.4% 


3.6% 


13.4% 


Net Services Index (NSI) 


$157.1 


$174.9 


$177.4 


11.3% 


1.4% 


12.9% 


Modified Employment Cost Index (MECI) 


$157.1 


$172.4 


$180.4 


9.7% 


4.6% 


14.8% 


Cost-of-Education index (ICEI) 


$157.1 


$175.7 


$183.2 


11.9% 


4.2% 


16.6% 



D. Total expenditures per pupil adjusted by alternative measures of inflation: 
Consumer Price Index (CPI) $3,927 


$4,239 


$4,218 


8.0% 


-0.5% 


7.4% 


Gross Domestic Product deflator (GDPD) 


$3,927 


$4,246 


$4,267 


8.1% 


0.5% 


—"8.7% 


School Price Index (SPI) 


$3,927 


$4,170 


$4,097 


6.2% 


-1.8% 


4.3% 


Net Services Index (NSI) 


$3,927 


$4,244 


$4,081 


8.1% 


-3.8% 


3.9% 


Modified Employment Cost Index (MECI) 


$3,927 


$4,182 


$4,149 


6.5% 


-0.8% 


5.7% 


Cost-of-Education index (ICEI) 


$3,926 


$4,264 


$4,214 


8.6% 


-1.2% 


7.3% 



SOURCES: The SPI was taken from the Inflation Measures for Schools, Colleges, & Libraries - 1994 Update, Research Associates of 
Washington, D.C., September 1995; Overall SPI - table 5.1. The Consumer price index and the Gross Domestic Product Deflator: the Digest of 
Educational Statistics, 1995. The Net Services Index was provided by Rothstein and Mishel. The Employment Cost Index for elementary and 
secondary schools is taken from Employment Cost Indexes and Levels, 1975-95 published by the U.S. Department of Labor, Bureau of Labor 
Statistics, October 1995, Bulletin 2466, table 9, p. 64. 

The modified ECI (MECI) is a weighted combination of the ECI (presented in the table) produced by the BLS and nonpersonnel price indices 
presented in table III- IB and used for this project in the ICEI. Budget weights used for this combination are those presented in the companion 
technical report (Chambers, 1997b) and are the same as those used to combine the nonpersonnel cost indices with the wage and salary indices 
which make up the ICEI. They represent the average proportion of school district budgets allocated to personnel for the ECI and for 
nonpersonnel inputs. 

The inflationary cost-of-education indexes (ICEI) are based on statistical analyses of the patterns of differences in the wages and prices of school 
inputs. Data sources include the following: (al Bureau of the Census : Current Population Surveys, 1987- 1994; 1990 Census of Governments, 
Survey of Local Government Finances; County level census files ; (b) Bureau of Labor Statistics : Producer Price Indices - 1985 - 1994 data; 
Consumer Price Indices. 1985 - 1994 data; (c ) California Department of Education and Ohio Department of Educatio n, databases on 
expenditures by object codes; (dl Geographic Names Information Systems (GNIS) CD-ROM (Latitudes and longitudes for most U.S. cities, 
towns and geographic locations; (el Higher education Research Institute at the Graduate School of Educatio n, Electronic database on SAT 
scores for entering Freshman, 1972, 1977, 1982 in approximately 2,300 colleges in the United States; (f ) National Climatic Data Center and th e 
National Center for Atmospheric Research . The World Wealth Disc: Climate Data for the Planet Earth. CD-ROM ; (g ) U.S. Department o f 
Education. National Center for Education Statistics . Common Core of Data ; Schools and Staffing Survey; 1990 Census School District Special 
Tabulation (summary file set I); (hi U.S. Federal Bureau of Investigation . (1995). The Uniform Crime Report (UCR), Return A, for the United 
States Washington, D.C.: U.S. Department of Justice. Enrollment data and total expenditure data are taken from the Digest of 
Educational Statistics , 1996, National Center for Education Statistics, Washington, DC. 
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Figure III- 1 presents a graphic comparison of the actual per pupil expenditures on educational 
services for the three sample years compared with alternative estimates of the cost-adjusted per 
pupil expenditures using the CPI, the GDP deflator, the SPI, the NSI, the MECI, and the ICEI. 
This figure reveals the dramatic difference between the patterns of change for actual versus cost- 
adjusted expenditures. It also illustrates the degree of similarity or dissimilarity among the 
alternative cost-adjusted expenditure figures. The data for figure III-l are from part A (total 
expenditures per pupil) and part D of table III-2. 

Based on these alternative adjustments for inflation, the IC£7-adjusted educational expenditures 
show the fastest rate of growth in the first time interval (11.9 percent for total expenditures and 
8.6 percent for per pupil expenditures). During the second time interval, the IC£/-adjusted 
expenditures show the third fastest growth rate (4.2 percent) for total expenditures. The SPI 
exhibits the slowest rate of growth in the second time interval. In fact, with respect to per pupil 
expenditures, five of the six inflation rates suggest a decline in the real level of educational 
expenditures during the second time interval. Only the GDPD implies an increase in the real 
investment in educational services. The SPI-adjusted expenditures suggest a decline of 1 .8 
percent in real educational spending, while the ICEI estimates the decline at 1 .2 percent. 

Over the entire six year interval, the CPI- and 7C£/-adjusted expenditures exhibit very similar 
patterns of growth: the CPI-adjusted expenditures show a growth rate of 7.4 percent versus 7.3 
percent for the IC£7-adjusted expenditures. The SPI- and NSI-adjusted expenditure figures 
exhibit considerably slower rates of growth at 4.3 and 3.9 percent, respectively. The MECI falls 
in between these figures and implies a growth rate in real expenditures of 5.7 percent. The 
GDPD-adjusted figures exhibit an 8.7 percent growth rate. The bottom line is that the CPI 
exhibits a magnitude which is similar to the ICEI. 
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Figure 111-1. Actual and cost adjusted expenditures per pupil 
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SOURCES: The SPI was taken from the Inflation Measures for Schools, Colleges, & Libraries - 1994 Update, Research Associates of 
Washington, D.C., September 1995; Overall SPI - table 5.1. The Consumer price index and the Gross Domestic Product Deflator: the Digest of 
Educational Statistics, 1995. The Net Services Index was provided by Rothstein and Mishel. The Employment Cost Index for elementary and 
secondary schools is taken from Employment Cost Indexes and Levels, 1975-95 published by the U.S. Department of Labor, Bureau of Labor 
Statistics, October 1995, Bulletin 2466, table 9, p. 64. 

The modified ECI (MECI) is a weighted combination of the ECI (presented in the table) produced by the BLS and nonpersonnel price indices 
presented in table III-1B and used for this project in the 7CEI. Budget weights used for this combination are those presented in the companion 
technical report (Chambers, 1997b) and are the same as those used to combine the nonpersonnel cost indices with the wage and salary indices 
which make up the /CEI. They represent the average proportion of school district budgets allocated to personnel for the ECI and for 
nonpersonnel inputs. 

The inflationary cost-of-education indexes (ICEI) are based on statistical analyses of the patterns of differences in the wages and prices of school 
inputs. Data sources include the following: (a) Bureau of the Census : Current Population Surveys , 1987 - 1994; 1990 Census of Governments, 
Survey of Local Government Finances ; County level census files ; (bl Bureau of Labor Statistics : Producer Price Indices - 1985 - 1994 data; 
Consumer Price Indices . 1985 - 1994 data; (c ) California Department of Education and Ohio Department of Educatio n, databases on 
expenditures by object codes; (dl Geographic Names Information Systems (GNIS1 CD-ROM (Latitudes and longitudes for most U.S. cities, 
towns and geographic locations; (el Higher education Research Institute at the Graduate School of Educatio n, Electronic database on SAT 
scores for entering Freshman, 1972, 1977, 1982 in approximately 2,300 colleges in the United States; (fl National Climatic Data Center and th e 
National Center for Atmospheric Research , The World Wealth Disc: Climate Data for the Planet Earth. CD-ROM', (g ) UJS. Department o f 
Education. National Center for Education Statistics . Common Core of Data; Schools and Staffing Survey; 1990 Census School District Special 
Tabulation (summary file set I); (hi U.S. Federal Bureau of Investigation . (1995). The Uniform Crime Report (UCR), Return A, for the United 
States Washington, D.C.: U.S. Department of Justice. Enrollment data and total expenditure data are taken from the Digest of 
Educational Statistics, 1996, National Center for Education Statistics, Washington, DC. 
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Differences in Real Wages Over Time 

Suppose one wanted to examine the changes in real wages over time. Which combination of 
indexes would one select to determine the changes in real wages? Table III-4 illustrates a 
number of different ways to think about real wages of teachers: two from the supply side and one 
from the demand side. The first three rows of table III-4 present the basic data used in this 
analysis. Row A contains the index based on the average salaries of regular full-time teachers as 
measured in the SASS samples used for the ICEI analysis conducted for this project. Row B 
contains the index based on simulated teachers’ salaries which is the teacher cost index 
component used in the calculation of the ICEI. Row C contains the consumer price index (CPI) 
which has been used throughout this report for comparative purposes. Rows A and B duplicate 
information previously presented in table III- IB, and row C is the same index presented in table 
III-1A. 

The traditional way to think of this issue is to compare changes in average wages or salaries to 
changes in the purchasing power of the dollar as measured by the CPI. For example, the index of 
average teachers’ salaries exhibits values of 1 17.4 and 127.6 in 1990-91 and 1993-94, 
respectively (using 1987-88 = 100.0). The CPI exhibited index values of 1 15.6 and 126.3 in 
these two years. Dividing the index of average teachers’ salaries by the CPI (row A by row C) 
for that year provides an index of real purchasing power of the salaries paid to the average 
teacher (row Dl): that is, 101.5 (=117.4/115.6) in 1990-91 and 101.1 (=127.6/126.3) 



Table 111-3. Measuring changes in real wages of teachers over time 



Percentage Change 

School Year by Time Interval 



Index 


1987-88 


1990-91 


1993-94 


87 to 90 


90 to 93 


87 to 93 


A. Average teachers' salaries (SASS) 


100 


117.4 


127.6 


17.40% 


8.69% 


27.60% 


B. Simulated teachers' salaries (costs)* 


100 


116.0 


127.6 


16.00% 


10.00% 


27.60% 


C. Consumer price index (CPI) 


100 


115.6 


126.3 


15.63% 


9.19% 


26.25% 


D. Real purchasing power of: 

Dl. the average teacher (=A/C) 


100 


101.5 


101.1 


1.53% 


-0.46% 


1.07% 


D2. comparable teachers (B/C) 


100 


100.3 


101.1 


0.32% 


0.75% 


1.07% 


E. Real teacher services (=A/B) 


100 


101.2 


100.0 


1.21% 


-1.19% 


0.00% 



•This is the teacher cost index component used in the CEI calculations. 



SOURCES: Data sources include the following: (a) Bureau ofXabor Statistics : Consumer Price Indices . 1985 -1994 data; (b ) Geographi c 
Names Information Systems (GNIS ) CD-ROM (Latitudes and longitudes for most United States cities, towns and geographic locations; (c) 
H.izher education Research Instit ute at the Graduate School of Education . Electronic database on SAT scores for entering Freshman, 1972, 
1977, 1982 in approximately 2,300 colleges in the United States; (d) National Climatic Data Center and the National Center fo r 
Atmospheric Research, The World Wealth Disc: Climate Data for the Planet Earth. CD-ROM, (e ) U.S. Department of Education. National 
Center foivEducatio n Statistics . Common Core of Data; Schools and Staffing Survey; 1990 Census School District Special Tabulation 
(summary file set 1); (f) UJSJFederal Bureau of Investigation. (1995). The Uniform Crime Report (UCR), Return A, for the United States 
Washington, D.C.: U.S. Department of Justice. The index of simulated teachers salaries is based on statistical analyses of the patterns of 
differences in the salaries of public school teachers using the data sources listed above. 
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in 1993-94. This suggests that the average teacher exhibited a gain in purchasing power of 1 .53 
percentage points between 1987-88 and 1990-91 and lost 0.46 percentage points between 1990- 
91 and 1993-94. 

Suppose one wants to compare two comparable teachers at these two points in time — that is, 
teachers with identical personal qualifications and working conditions. This comparison would 
require deflating the simulated salaries of teachers in row B by the CPI in row C. Using this 
standard of comparison, one finds that real teachers’ salaries increased by 0.32 percentage points 
in the first time interval and 0.75 percentage points in the second time interval. 

These two ways of examining real wages of teachers focus on the supply side of the market — 
that is, on the purchasing power of the teacher. However, these index numbers may also be used 
to assess the change in purchasing power of the average school district for teacher services. 

What do these indexes reveal about changes in the real level of teachers’ services available to 
school districts? Dividing row A (the average salaries of teachers) by row B (the teacher cost 
index), one obtains an index of real teacher services (row E). In its simplest form, this index 
reflects differences in wages associated with the characteristics of the average teacher employed 
by school districts or a measure of the value of teacher services. This index exhibits an increase 
of 1 .2 1 percentage points in the first time period, and a decline of 1 . 1 9 percentage points in the 
second time interval. The net result of which suggests virtually no change in the value of teacher 
services over the six year period. 

While the statistics presented above are themselves of some interest, it is even more interesting to 
think about the implications of using some of the assumptions underlying the development of 
some of the alternative indexes. If one accepts the assumption underlying the SPI, then average 
teachers salaries become the teacher cost index. That is, teacher costs are estimated by average 
salaries in the construction of the SPI. Row B and A in table III-4 would become identical and 
the calculations of real purchasing power of “comparable teachers” (row D2) and “real teacher 
services” (row E) become meaningless concepts under the SPI assumptions. This clearly 
demonstrates how inappropriate it is conceptually to use average salaries as an estimate of a 
teacher cost index as is done by the SPI or, for that matter, by the MECI. 

This is not to say that the data on average hourly wage rates gathered by the BLS or any other 
agency are inappropriate. These data are critical in helping policy makers track the trends in 
various labor markets. It is simply to point out that these hourly wage rates or salary figures 
represent only a starting point to the analysis. Ultimately, these data on hourly rates or average 
annual pay rates need to be enhanced by information on what one gets for the money. That is, 
what do these wages purchase in the way of services for employers in terms of employee 
characteristics (the demand-side of the issue), and what do these wages purchase in the way of 
goods and services for employees who use these dollars to support themselves and their families 
(the supply-side of the issue). 



Summary of Findings 

The data presented in this chapter examine the variations in the level of investment in K-12 
public education over time. The purpose of the analysis is to illustrate, using alternative methods 
and measures of inflation, how one might adjust actual expenditures per pupil for differences in 
the costs of educational services over time. It also demonstrates alternative ways of adjusting 
teacher wages to measure real differences over time in the purchasing power of wages. 
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Currently, NCES and other agencies present per pupil expenditure data over time either in its 
unadjusted form or deflated by one of three cost adjustment tools: the CPI, the GDPD, or the SPI. 
The NSI and MECI represent two other alternative indexes of inflation which could be 
considered by NCES to adjust for inflation. The ICEI presented in this report is yet another 
inflationary cost adjustment, which has some important advantages as well as disadvantages 
when compared to the alternatives. First, it is important to recognize that unadjusted data on 
expenditures are difficult to interpret because they do not distinguish between changes resulting 
from differences in the prices paid for school inputs and changes based on the quantities and 
characteristics of school inputs. That is, one cannot determine whether the differences in 
expenditures are due to increases in the educational qualifications or experience levels of the 
teaching staff as opposed to increases in wage levels associated with cost of living increases. 

Adjustments of expenditures that account for changes in the CPI reflect the differences in the 
value of educational dollars in terms of consumer goods and services. Adjustments of 
expenditures that account for changes in the GDPD reflect the differences in the value of 
educational dollars in terms of all domestic consumer and investment goods and services. 

An argument on behalf of the CPI is that over the long run, the CPI reflects differences in the 
costs of consumer goods and services that are faced by school personnel and is one factor that 
affects the supply of qualified individuals willing to offer their services to the public education 
sector. If public school decision makers do not maintain the purchasing power of the dollars paid 
to school personnel in the form of salaries, then one might expect a change over time in the 
qualifications of those willing to offer their services. 

For the period of time covered by the present study, the CPI provides a fairly reasonable estimate 
of the pattern of change that occurred in the costs of educational services as measured by the 
ICEI. Whether or not this similarity in the pattern of change would hold over a longer period of 
time or be consistent with changes over specific shorter time intervals is a matter for further 
empirical analysis. 

It is important to recognize that while the CPI does play a role in the determination of the salaries 
of school personnel, it still represents a different set of goods and services than those purchased 
by school districts. The changes in the CPI do not reflect all of the other factors that affect the 
supply of, and demand for, individuals within the public education sector. Changes in the 
economy that affect job opportunities across sectors and relative differences in supply of, and 
demand for, labor are not reflected in the overall changes in the CPI. Moreover, changes in the 
CPI do not directly reflect the changes in the prices of other inputs used by the education sector 
to produce school services. 

The ICEI is preferable to the SPI because the SPI is primarily based on average price differences 
over time . 22 Specifically, the variations in the average salaries of teachers, administrators, and 
other personnel are used to measure inflationary trends for school personnel in the construction 
of the SPI. Such average salary or wage indices are not adjusted for differences in the attributes 
of the individuals or their job assignments. In contrast, the ICEI analysis explicitly accounts for 
differences in the attributes of the personnel inputs being employed. The price differences 
reflected in the ICEI control for differences in the qualifications of personnel that may affect the 
nature and quality of the educational services provided. Stated another way, the intent of the 



22 For a more detailed description of the methods and data sources for the SPI, see Research Associates of Washington, DC, 
1994. 
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ICEI methodology is to include only those differences in costs that are outside the control of the 
agencies that make the decisions about which resources are used to produce educational services: 
that is, changes in the cost of living and changes in the amenities or disamenities that affect the 
supply of, and demand for, school personnel and ultimately the wages paid for their services. 

The results of the analysis indicate that cost adjustments are important. Cost-adjusted data tell a 
potentially very different story about the patterns of change in educational investments than 
unadjusted data. Moreover, the SPI tells a very different story about changes in the costs of 
education than the ICEI because it does not control for differences in the characteristics and 
qualifications of school employees. It is similar to comparing the prices of automobiles over time 
without taking into account the differences in the features or the quality of the materials used to 
construct them. Over the 1987-88 to 1993-94 time period, the SPI exhibits a higher overall rate 
of increase in prices than virtually any of the other cost-adjustments. In fact, the SPI suggests 
that the overall inflation rate is about 3.6 percent higher than the ICEI. 

While the differences in the magnitudes of change in the CPI, the GDPD and the ICEI axe all 
smaller than the changes in the SPI or the NSI, the patterns are somewhat different within the 
analyzed time intervals. The MECI falls in between these two groups. For example, compared 
to the CPI and the GDPD, the ICEI exhibits the lowest rate of cost increase in the period 1987-88 
to 1990-91 (15 percent relative to 15.6 for the CPI and 15.5 for the GDPD and the NSI). 

Between 1990-91 and 1993-94, the ICEI exhibits the largest rate of increase in costs (9.9 percent) 
when compared to the CPI (9.2 percent) and the GDPD (8.1 percent), but is smaller in magnitude 
than the SPI (10.6 percent) and the NSI (13.0 percent). 

To what factors can these differences be attributed? To some extent, these differences in price 
adjustments can be attributed to the obvious: differences in the coverage of goods and services 
and differences in methodology. The CPI measures price differences for consumer goods and 
services, while the GDPD measures price differences for all consumer and investment goods and 
services in the domestic economy. The SPI, MECI, and the ICEI purport to measure the prices of 
school inputs. Each of these indices measures price or cost changes of different inputs between 
two time points. 

Differences between the SPI, MECI, and the ICEI are more subtle. They are due to different 
methodologies. While, for the most part, the nonpersonnel components are comparable because 
some of the same sources of data are used, the major difference lies in the assumptions upon 
which the personnel cost indices are based. The SPI and MECI assume that average salaries and 
wages are a good estimate of inflation, while the ICEI attempts to control for differences in 
average salaries and wages associated with the characteristics and qualifications of the individual 
employees. The ICEI is intended to reflect only those factors that affect the willingness of 
comparable teachers and other school personnel to supply their services to local school districts. 

Why are such small percentage differences important? While on a year-to-year basis relatively 
small percentage differences in estimates of inflation may not appear significant, such differences 
can amount to considerable differences over a longer time periods. For example, a one-half of 
one percent difference in two alternative indices compounded over a 20-year period amounts to a 
10.5 percent difference in the costs of education. Over a 30-year period, it amounts to 16 
percent. A difference of 2.5 percent like the one observed between the SPI and the ICEI in the 
first time interval amounts to about a 64 percent difference compounded over 20 years, and a 1 10 
percent difference compounded over 30 years. 
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Unfortunately, the real patterns of differences are often not so clear cut. For example, in the 
analysis for this report, the CPI exhibits a higher rate of inflation than the ICEI in the first time 
interval, but a lower rate of inflation in the second. In this case, the importance of the differences 
will depend more critically upon the measurement issues — that is, the assumptions underlying the 
alternative indices and the conceptual framework upon which the measures are based. 

It is important to remember that the cost adjustments used in the ICEI analysis are designed to 
capture differences only in the prices of school inputs and do not reflect differences in many 
other factors that are outside local control and that affect the costs of educational services. 
Nevertheless, this analysis has made a significant step forward by including estimates of price 
differences for virtually all categories of school inputs. While the ICEI and the CPI are virtually 
identical over the six year period, it is still important to recognize that these two inflationary 
measures, while connected theoretically to one another, measure price changes in different 
collections of goods and services. Over the long run, one would expect these two numbers to 
move together somewhat. But major factors that impact the supply of, and demand for, the 
composition of goods and services included in either of these indexes may cause them to diverge 
in specific time intervals. To track these patterns of divergence requires the analyst to focus 
attention on measuring price changes that are specific to the collection of goods and services. 
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Chapter IV 



CONCLUSIONS AND IMPLICATIONS FOR 
FUTURE RESEARCH 



The analysis of the previous chapter indicates that the rate of inflation in the prices of consumer 
goods and services as measured by the CPI is fairly close in magnitude to the rate of inflation for 
school inputs as measured by the ICEI. This is not surprising since most school spending is 
allocated to personnel, and schools must maintain real wage levels of school personnel in order to 
retain qualified staff. Maintenance of real wages requires that wages of school personnel 
increase at the same rate as consumer prices. 

Nevertheless, the analysis of the previous chapter also demonstrates that the potential for both 
short term and long term differences in the rates of inflation exist. It is important in both the long 
run and the short run to ascertain the extent to which the costs of similar schooling inputs have 
changed. This information is important for understanding the patterns of resource allocation and 
the patterns of change in productivity. Thus, even though the CPI may provide a reasonable 
estimate of the ICEI in some interval of time, it is important to verify the patterns of variation 
over time between these two estimates. Each measures inflationary trends of separate sets of 
goods and services, though the relationship between them should not be lost in the process. 

Indeed, the important message to be taken away from the presentation of the alternative estimates 
of inflation presented in the previous chapter is that each of these indexes measures something 
different. That is, they are not just alternative ways of measuring inflation for schools. Each 
measures inflationary patterns for a different collection of goods and services. The ICEI 
measures inflation for a different collection of goods and services than do the CPI, the GDPD, the 
NSI. 

The SPI and the MECI, however, are intended to measure the changes in the prices of school 
inputs. Nevertheless, they employ different assumptions about what constitutes inflation. The 
SPI and MECI include the characteristics of staff as part of inflation, while the ICEI does not. 

The ICEI controls for differences in personnel qualifications and characteristics. The intent is to 
include only those factors which reflect changes in the equilibrium wages paid to comparable 
school personnel at different time points. 

Future research efforts should refine the databases upon which these analyses are based, as well 
as the methodology and the empirical application of the ICEI to improve the measures that have 
been developed in this report. The following pages examine several areas for future research. 



Use of CPS Data for Estimates of Inflation Between SASS Administrations 

The sophisticated methodology applied to certificated school personnel requires a detailed 
database like the one developed for this project from the Schools and Staffing Survey (SASS). 
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Unfortunately, the SASS is not scheduled to be administered again until the 1998-99 school year. 
What can one do in intervening years? 

Based on the results of analyses presented in this report, inflationary trends are likely to change 
substantially from one time interval to another. Moreover, it would be useful to be able to obtain 
data sources that would permit annual updates so that historical trends in educational spending 
could be analyzed more completely. 

One annual source of data that could be explored for updating the inflationary estimates is the 
CPS dataset, which is used in the ICEI analysis as a data source for noncertificated school 
personnel. If the focus of this analysis is to estimate inflation for the nation, the CPS might 
provide an adequate sample that could estimate inflationary trends for certificated school 
personnel in the same way it was used for noncertificated in this analysis. To determine whether 
the CPS would be a fruitful source of information, it would be necessary to test how well the CPS 
data could be used to replicate the results obtained in this analysis. If the results could be 
replicated, it may be possible to use the CPS data to estimate educational input inflation rates for 
intervening years, as well as to develop more historical data to be compared with alternative 
indices. 



Improving Data on Fringe Benefits 

The analysis of certificated and noncertificated personnel presented in this report focuses entirely 
upon salaries and wages. To date, there have been no comprehensive studies suggesting what the 
impact of adding benefits to this analysis would be. If a high correlation exists between salaries, 
wages, and the value of benefits to employees, then the existing analysis of salaries may be 
sufficient. Unfortunately, benefit data are difficult to gather and incorporate into cost analyses. 

Collection of benefit data requires a careful delineation of benefits (for example, health and 
major medical insurance) that are paid on a per employee basis versus those that are specified as 
a percentage of salary (for example, retirement, disability insurance, worker’s compensation). In 
some instances, benefits are not necessarily paid by the district employing the individual, but 
rather are paid for by the state. For example, at one time the state of New York made payments 
to the retirement system on behalf of teachers, and the state of Kentucky provides a benefit 
package to certain categories of school personnel. While this may not be as important in 
comparing salaries within states, it is certainly important in conducting cross-state analyses of 
salaries and benefits. 

Another complicating factor in the determination of benefits for school employees revolves 
around the differences in the contract year for various categories of school personnel. That is, 
some school district employees, such as teachers and instructional aides, are employed only for 
the academic year, while others, such as district-level administrators and certain categories of 
maintenance or support personnel, are employed year-round. For year-round employees, benefit 
calculations may require inclusion of vacation or other leave time. 

Current fiscal data gathered by NCES are inadequate to the task for at least two reasons. First, 
NCES data do not accurately identify all of the benefit payments made on behalf of employees 
(i.e., districts versus states). Second, NCES fiscal data do not distinguish between benefits paid 
per employee and those based on a percent of salary. This limitation distorts benefits for 
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individuals making widely varying salaries even within the same job category . 23 NCES needs to 
address this issue through improved data gathering within SASS or its other fiscal data collection 
efforts. 



Improved Data on Noncertificated School Personnel 

This report relies entirely upon samples of public and private employees derived from the 
Current Population Surveys (CPS). One problem with the CPS data is that the samples of school 
personnel are not large enough to support the kind of analyses conducted in this study. It was 
necessary to include a wider range of individuals employed in the public and private sector and 
who had occupational categories similar to those commonly found in schools. The advantage of 
this approach is that it recognizes that these types of individuals are not unique to schools and 
that school districts must compete in a labor market that extends beyond that for school 
personnel. The disadvantage to using a wider sample of individuals is that the characteristics of 
individuals relevant for school district jobs are generally not available on a dataset like the CPS. 

Perhaps the most significant problem with the CPS database is that it does not identify the county 
in which the individual resides or is employed. The database only identifies the metropolitan area 
within a state or the fact that the individual is located in any county outside a metropolitan area. 
This makes it impossible to assess variations in costs that might occur within metropolitan areas 
by county or within the vast numbers of nonmetropolitan counties within the United States This 
limitation is clearly more problematic for developing geographic cost of education indexes, but 
improved data on smaller geographic regions may also provide more accurate estimates of 
inflationary trends as well. 

The NCES Schools and Staffing Survey may offer potential for collecting data on samples of 
certain categories of noncertificated school personnel for the purpose of improving the quality of 
information on patterns of wage variations over time. 



23 For example, consider two teachers in the same district: one earning $25,000 per year and the other earning $50,000 per year. 
Suppose that each is entitled to full medical coverage at a cost to the district of $5,000 per year per employee. In addition, 
assume the district contributes 12 percent of salary to a combination of retirement and other payroll taxes for each employee. 
Benefits for the teacher earning $25,000 per year amount to $8,000 per year (=$5,000 + .12 x $25,000), while benefits for the 
teacher earning $50,000 per year amount to $1 1,000 (=$5,000 + .12 x $50,000). In the first case, the benefit rate is 32 percent 
(=100 x $8,000 /$25,000), while in the second case, the benefit rate is 22 percent (=100 x $1 1,000/$50,000). 
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